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Abstract. Currently, the technology of construction of Geodetic systems is effectively used in
the construction of residential buildings, hotels, exhibition complexes, etc.ease of installation
geodetic domes in comparison with other types of dome structures were greatly developed in the
second half of the twentieth century, and are still one of the best solutions in covering large-span
buildings of various directions. Today, thanks to the advent of calculation programs and the growth
of computer capacity, geodesic domes have received a new impetus for efficient construction.

Introduction. The advantages of wooden structures are well known. Wooden buildings are
free of harmful substances, maintain a satisfactory temperature and humidity microclimate, and
retain heat for a long time. Wood is also a good electrical insulator and is practically not subject to
changes in dimensions under normal fluctuations in ambient temperature (provided that there is no
sharp change in humidity). The structure of wood provides an excellent strength-to-weight ratio,
which allows you to create relatively light and strong structures from it.

Spatial wooden structures are used for covering various industrial, public and agricultural
buildings: sports halls, grain warehouses, exhibition pavilions, theater and concert halls, indoor
markets, etc.

Long-term operation of spatial structures indicates their reliability and durability. Now spatial
wooden structures are widely used, both for overlapping unique spans in size, and for individual
cottages.

Research analysis. Both domestic and foreign scientists are interested in dome systems.
N.J. Blass and P. Shed are engaged in the development and implementation of new types of joints
of wooden structures. Milan Chmak, Bohumil Straka are working on testing wooden nails for large
spans of wooden structures. In his works, Vdovin V.M. cites the development of connecting
wooden structures with bolts, the action of which enhanced through a plug-in steel gasket. Relevant
are the works of D.D. Ishimaeva and V.M. Vdovina, which consider the method of assembling a
dome from glued wood elements. A significant contribution to the study of the stress-strain state of
a retinal fragment made of glued wood with a universal connector was developed by O.Y. Hilodo.

An important component for the satisfactory functioning of Dome systems, first of all, is
calculation work, so the purpose of our research is to test the method of calculating the load-bearing
elements of a wooden mesh dome using the Pologcupol program.

To calculate the span and load on it, a dome is taken with the following data: the diameter of
the dome is 16 m, the height is 8 m. the geometry of the dome is formed taking into account the
correct Chebyshev network.

The girder is calculated as a beam that works for oblique bending, taking into account the
pliability of the connections connecting the girder to the counter-crate and DSP.

We calculate the normal and pitched components of the design load (1-2).

q, = qcos a = 1.64 cos16.78° = 1.5kN/m 1)
gy = qsina = 1.64 sin16.78° = 0.472 kN /m (2
We calculate the normal and pitched components of the standard load (3-4).
Qxn = qncos a = 1.28 cos14.78° = 1.22kN/m 3
Gyn = qnSina = 1.28 sin16.78° = 0.369 kN /m 4)
Maximum bending moments acting in 2 planes (5-6).
2 2
M, =L = 222282 — 107 kN /m (5)
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2
M, = 25 = STPEBT _ 396 kN /m (6)
Setting the run width b, = 7,5cm
Oriented girder cross-section height (7)

6X1.07X107
hyp = =8.1cm (7)
pRu 75X13

Assigning a run Section by, np=7,5%10cm

Run resistance moments in 2 planes (8-9).
bl‘1p><hl'1p2 7.5x102

— — — 3
W, = - = = 125cm (8)

hl‘1p><bl'1p2 10x7.52

w, = = —= =93.75cm? 9)
] Y 6 6
Purlin strength test (10).

Me y Oy - 1974 328 _ 4 2MIla < R,1.3MPa (10)
Wy W, 125  93.75
Moments of inertia of the run in 2 planes (11-12).

banhnp3 7.5x103

— — — 4
L=——F—=—"F—= 625cm (11)
3
I, = "“pf;’"" 205 = 352em* (12)
Run deflections in 2 planes (13-14).
sqe It Sx122 ““2><235cm B
fe = 384El, 384X1000KH/CM2><620 =7,7mm (13)
_ 5qynl4 5x0. 369—><23SCM — 23 14
fy = 384EL, 384-><1000KH/CM2><625 om (14)
Total deflection (15).
f=B2+fy? =777+ 232 = 8mm < = (15)

Determination of run loads. The constant load from the weight of the coating is determined in
Tabular Form (Table 1).
Table 1 - Calculation of constant load

Coating element Normative load, kPa Vf Calculated value load, kPa
Roof 0,10 11 0,11
Boardwalk 0,13 1,1 0,14
Counter-crate 0,02 11 0,02
Purline 0,09 11 0,11
Insulation material 0,13 11 0,14
Total a, = 0.49 a = 0.54

The coefficient of transition from the weight of the ground's snow cover to the snow load on
the dome is (16.)
Uy = cos1.5a = cos(1.5 X 16.783) = c0s25.17! = 0.91 (16)
The coefficient that characterizes the possible demolition of snow from the dome under the
influence of wind is equal to c, = 0,85.
Calculated value of the weight of the snow load on the dome under symmetrical load (17).

Sy = Sycepty = 1.4 X 0.85 X 0.98 = 1.08kPa (17)

Standard value of snow load weight (18).
Sin = 0.75; = 0.7 X 1.51 = 1.06kPa (18)

Linear design load acting on the run (19).
q= gcos +S, xS = 0.54% +1.08 x 1.05 = 1.64kN/m (19)

Linear standard load actmg on the run (20).

1.05
In = In 55 cosa + Sln x5 =049 c0s10.78°
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+0.77 x 1.05 = 1.28kN/m (20)



Conclusions:

1. The program “Pologcupol” makes it possible to obtain the geometric characteristics of a
geodesic dome with sufficient accuracy.

2. The above engineering method for calculating the load-bearing elements of a wooden mesh
dome allows you to make a preliminary selection of the cross-section of its main load-bearing
elements.
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IOJ0 BIVIMBY 'HYYKOCTI HA POBOTY INTOWKO/’>KEHUX 3AJII3OBETOHHUX
KOJIOH

Aopeaxani Myxammen, cmyo. ep. [11[5-622m(n)
Hayxosuii kepienux — Knumenko €.B., 0.m.u., npog. (xagedpa 3anizobemonnux koHcmpykyii ma
mpancnopmuux cnopyo, Odecvbka oepaicasna akademis 6yOiBHUYMEa ma apximexmypu,)

AHoTanif. Po3risamaoTbes MOMIKOMKEHI B MpOIeci eKcrulyarailii 3ai300€TOHHI KOJOHH.
JlocaiaKyBaioch HalOUIbIIE MOMIMPEHE MOIIKOKEHHS Y BUIJIAAI BIICYTHOCTI YaCTUHU TEpepi3y
O0eToHy Ha TMeBHIM (cepeAHi MO BHCOTI) YacTWHI KoOJMOHU. Po3poOieHmii miuaH MPOBEACHHS
eKCIIepUMEHTy. B sfKocTi 3MIHHMX (DaKTOPIB PO3MIISLIAIMCS: BUCOTA IOIMIKOJDKEHHS, KYyT HaXWly
(GpOHTY MOLIKOKEHHS, BUCOTA KOJIOHU (THYuKicTh). [IpoanarnizoBaHi ekcriepuMeHTalbHI JaHi, 110
XapaKTepu3yloTh HanpysxkeHo-nedpopmoBanuii cran (HIC).

AKTya/IbHicThb. 3a11300€TOHHI KOHCTPYKIIT € OTHUMH 3 HAaHOUIbII MOMMPEHUMH B MIPAKTULI
OyaiBHULTBA. Lle mosicHIOETHCS, 3 0IHOTO OOKY, MIIHICTIO Ta JIOBIOBIUHICTIO MaTepiaiy, a 3 1HIIOl
— BIJIHOCHOIO HEBEJIMKOIO BAPTICTIO.

BuxopucTtanHs Bce MILHIIIUX MaTepiajliB MPU3BOAUTH O OULIbII €KOHOMIYHHUX MepepisiB
KOHCTPYKIIIH.

B mpoueci exkcrmtyaranii yci OyAiBeNbHI KOHCTPYKINI 3HOIIYIOTBCS Ta BTPayarOTh CBOI
eKcIutyartaniiii skocti. KoHcTpykuii cropyn uyepe3 akTHMBHMH BIUTMB OTOYYIOUOTO CEpEOBHILA
(momepeMiHHE 3aMOPOKYBaHHS-BIITaBaHHS, arpECUBHUN BIUIMB Ta3iB MOBITPS TOIIO), MEXaHIYHI
MOIIKO/KEHHS OTPUMYIOTh YacTKOBI DPYHHYBaHHS YaCTMHM OETOHHOIO Iiepepidy Ta KOpO3ito

apmatypu (puc. 1).

Puc. 1. PyiinyBaHHs G€TOHY B CTUCHYTHUX €JI€MEHTax
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